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) first from mainland History of Fhnders Island
Australia at 13 000 BP and later from Tasmania about When European navigators first reached the major 8000 BP. Radiocarbon dates of around 6500 BP from islands of Bass Strait in the late eighteenth and early middens containing shells, charcoal and artefacts in nineteenth centuries they found landscapes which a palaeosol, which is a well-defined feature of the had been untouched by human interference for north and west coasts of Flinders Island support several thousand years. Soon after, however, sealers suggestions that humans were present after sepeliminated the large seal colonies and set fire to the aration from Tasmania (Orchiston, 19796 ; vegetation by accident or design, while later settlers Orchiston & Glenie, 1978) . Later studies could find established dairy farms and grazing properties no evidence of occupation after 4700 BP until the (Fowler, 1980) . arrival of Europeans about 200 yr ago (Sim, 1991) . The Bass Strait islands are of particular interest Flinders Island therefore seemed to be an ideal area for paiynological studies because they were un-in which to examine the relationship between inhabited at European contact. They were the only vegetation, climate and fire. large areas within the Australian Continental Shelf Flinders Island has many swamps with sediments that had not been inhabited for several thousand containing pollen. This paper describes the results of years before the eighteenth century.
pollen analyses from two swamps from very different Orchiston (1979 Orchiston ( a, 1984 has chronicled the se-sedimentary environments and widely separated on quence of events which led to the isolation of the Flinders Island (Fig. 1) . 
General setting of the island
Tasmania to Wilson's Promontory in Victoria. The granite massifs have formed a nucleus for sediment The Furneaux group is part of a chain of Palaeozoic deposition from at least late Tertiary times, as granite islands which stretch from northeastern witnessed by the presence of Pliocene shell beds between granite hills and the main granite spine of Flinders Island.
Physiographically the island is similar to Wilsons Promontory with granite peaks and ridges above low angle slopes of colluvium and windblown materials; below these are flat sand plains bounded by beach ridges and swales. The east coast is backed by siliceous dunes and shallow lagoons, whilst in the west, at least in part, the coast line is cut from calcarenite or granite. However most cliffs are low and softened by an overlay of Holocene siliceous sand.
The climate is maritime with a mean annual rainfall of 785 mm. This is drier than King Island to the west and Wilsons Promontory to the north, and more akin to the east coast of Tasmania. Temperatures are moderate, ranging from 13-1 °C mean in winter (July) to 22-7 °C average in summer (February). Frosts are virtually non-existent and strong winds are mostly westerly (Bureau of Meteorology).
The vegetation
It is difficult to judge how much the vegetation has changed from prehistoric times, due to a particularly severe fire regime. However many areas of heath on the lowlands and grasslands on the main granite spine appear to be due to repeated fires and exposure, which prevents tree establishment.
There has been no published comprehensive vegetation survey of Flinders Island. However, surveys by Kirkpatrick {\911) and Kirkpatrick & Harwood (1983) have made a census and mapped heathlands and wetlands respectively. Figure 1 is a generalized vegetation map of the island compiled from these sources, limited field reconnaissance and 1974 air photographs.
Ten broad vegetation groups can be recognized on Flinders Island. These range from rainforest scrub on the high Strzelecki peaks to saltmarshes along the coast, especially around the lagoons of the eastern coastal plains. Plant nomenclature follows Curtis (1963 Curtis ( , 1967 , Curtis & Morris (1975) and Willis (1970) Eucalvptus globulus is widespread on the island. It is the dominant of the tallest forests on Mt Strzelecki and in other hill areas along the west coast. It mav also occur in areas with a calcareous basement and is found on dunes at the edge of lagoons on the eastern plains.
In the gullies of the Strzeleckis E. globulus may be associated with E. viminalis. Acacia melanoxylon and broad leaved shrubs such as Bedfordia salicina and Olearia argophylla. In less favourable sites the understorey is more sclerophyllous, with Pteridium ubiquitous. Eucalyptus ovata is restricted to waterlogged sites, often on the west coast calcarenite country.
The communities dominated by E. nitida intergrade with heath and scrub communities which lack trees. This complex of low forest, scrub and heath forms the most widespread vegetation over the island, from the granite spine to outliers on the eastern plains. The pattern formed by this group of communities is very complex, being closely related to edaphic factors, depth to the watertable and duration of waterlogging. Kirkpatrick (1977) Further information is in Pinkard & Richley (1982) .
THE STUDY SITES
The study sites are located on the eastern and northern sides of the island. (Fig. 1) .
Killiecrankie Swamp
The northern site is a sinuous swamp behind a foredune on the south side of Killiecrankie Bay. The deposit is up to 2 m deep and a date at the base was determined as 550 + 140 BP (Gak 8262). It may be surmised that the deposit accumulated from about 550 yr ago when a foredune formed on the southern side of the bay and eventually blocked off a small stream. There was rapid accumulation of fairly uniform clayey, silty sand in the stream course. Marine and estuarine shells overlie solid calcrete at the base of the deposit; Eucalyptus globulus fruits were also recovered from just above the calcrete. As the dated material was wood (Gak 8262), 550 BP is considered to be a reliable estimation of the maximum age of the deposit.
The vegetation on the swamp is dominated by monocotyledons such as Baumea rubiginosa and Triglochin procera and the herbs Mazus pumilio, Lilaeopsis polyantha, Myriophyllum sp. and Selliera radicans. Calcareous Characeae fragments are abundant.
Middle Patriarch Swamp
The eastern site is in a depression which is fairly typical of many of those which support monocotyledonous swamps on the eastern plain. This swamp was drained before 1979, so it contained no standing water. It is located to the west of Middle Patriarch Peak and hence has been called Middle Patriarch Swamp. The vegetation on the swamp is an almost pure sward of Baumea rubiginosa with some Triglochin procera, Eleocharis sphacelata and Utricularia sp.
The depressions in this area are very shallow, with low crescentic sand bodies on the eastern side. In keeping with their simple physiography, the stratigraphy is also rather undistinguished. The homogeneous black to brown peat extended to about 2 m in the deepest part near the centre of the swamp. The peat became more sandy with depth and in places small gastropod shells were found in the very basal layers.
Three dates were obtained from Middle Patriarch Swamp peat sediment at the indicated depths:
65-70 cm
940±110BP
Gak 8921 140-145 cm 592O+15OBP Gak 8920 170^75 cm 10110 + 420 BP Gak 8258
METHODS
The sediments were treated by standard palynological techniques using HCl, NaOH, HF, acetolysis and brief oxidation. Residues were stained with safranin and suspended in silicone oil.
There was some difference in the detail with which each site was examined. The Killiecrankie Creek site was too young to warrant as detailed attention as the Middle Patriarch Swamp site. A minimum of 300 pollen and spores was counted in each sample.
For the Middle Patriarch Swamp samples 1 ml of a suspension of Ulmus pollen was added to each sample of sediment before extraction began, in order to enable calculation of total pollen values in the sediment (Moore, Webb & Collinson, 1991) . Total pollen in each sample was calculated as pollen grains/dry weight of sediment. No attempt was made to calculate pollen influx because sedimentation rates had clearly not been constant through time.
Charcoal content of sediments was estimated as charcoal particles of length greater than 20 /tm in the Killiecrankie Swamp samples, while area of charcoal/g dry weight of sediment was estimated for Middle Patriarch Swamp samples following the method of Clark (1982) .
THE POLLEN DI.% GRAMS

Killiecrankie Swamp {Fig. 2)
The important pollen features in this diagram are the high Melaleuca values in the lower half of the profile contrasting with the high values of herbaceous taxa such as Compositae (Tubuliflorae), Cyperaceae, Ruppia, Triglochin and Umbelliferae in the upper part of the diagram. There are no marked changes in the sediment column so it seems reasonable to assume sedimentation rates were relatively constant, giving an age of about 200 yr for sediments half vvay up the deposit. It is at this time that the most marked changes in pollen and charcoal occurred. From the strong correspondence between the pollen changes and the charcoal values it seems clear that the vegetation changes on the swamp may be attributed to the destruction, by fire, of the Melaleuca thicket which occupied the site from 550 until about 200 BP. Melaleuca did not re-establish so monocotyledonous vegetation was able to develop on the swamp. That fires continued, at least in the local area, is confirmed by the charcoal values and the curve for Codono- carpus pollen. Codonocarpus thesioides is a fire weed of coastal dunes on Flinders Island. It has not been seen for a number of years in the Killiecrankie area (J. Whinray, personal communication). However it seems to have been well represented during the time fires were at a peak, as indicated by the charcoal record. The increase in charcoal input to the site at about halfway up the diagram corresponds well with the known time when sealers first arrived on Flinders Island. Killiecrankie Bay is an excellent sheltered harbour and is certain to have been visited early by sealers. Frequent firing after a several thousand year period without regular fires would have had a large effect on existing vegetation. It seems that fire frequency in the Killiecrankie area diminished only relatively recently and would explain the current disappearance of Codonocarpus from the area after its earlier importance. Pollen from taxa which occur away from the swamp such as Eucalyptus, Callitris and Rhamnaceae (predominantly Pomaderris) maintain relatively constant levels over most of the diagram. Almost all the taxa which show large changes are likely to be plants which grew close to the site, so the best interpretation is that local vegetation changed about 200 yr ago.
Pollen representation in the upper two samples is probably related to recent clearing in the area around Killiecrankie Bay. The drop in proportion of virtually all woody taxa (except Casuarina) is accompanied by a substantial rise in pollen of grasses, pasture weeds such as Rumex and Plantago and introduced Pinus.
Most of the clearance near Killiecrankie Bay has been removal of eucalypt forest to the west of the site. Casuarina is a dominant shrub in heaths to the east of the swamp and C. stricta is a tree on the exposed headland to the west. It may be that the increased Casuarina pollen values in the diagram result from the decrease in pollen input from eucalypt forest components and increased deposition of pollen carried by the prevailing westerly winds from the C. stricta on the headland, about 1 km distant. Fig. 3) The sediment record spans the last 10000 yr. The rate of sediment deposition has not been constant and has increased substantially in the last 900 yr, but was always lower than for Killiecrankie Swamp.
Middle Patriarch Swamp {MPS,
The organic proportion of the sediments increases markedly from the base of the deposit. After 145 cm organic matter content is relatively constant up to the surface, except for a value at 50 cm which is one third of the general proportion. The loss on ignition values and pollen content are best interpreted as being due to very slow (possibly intermittent) deposition between 10100 and 6000 yr ago. By 6000 BP the sea would have been close to or slightly above its present level (Markgraf et aL, 1992) and with the rise in water table accompanying this, accumulation of highly organic peat commenced and continued until just after 940 BP. The high pollen and low organic content of the sediment at 50 cm most likely indicates a hiatus in deposition with possible compaction of the sediments, although no sign of this was seen in the stratigraphy. At some time after 940 BP peat deposition recommenced and continued until present.
The pollen diagram has been divided into three zones for ease of discussion. In the basal zone 1, although there is low pollen content in the sediment eucalypt pollen is the most abundant taxon. Compositae and Chenopodiaceae also reach their maximum abundance for the diagram.
In zone 2 the latter two taxa decrease markedly with Compositae (Liguliflorae) virtually absent. Eucalyptus is still the most important pollen type, increasing slightly to 115 cm depth before declining to the top of the zone. Casuarina shows a reciprocal relationship with Eucalyptus while other woody taxa have low or sporadic representation. In the diagram showing non woody taxa the most prominent pollen type is Myriophyllum, which has a major peak near the base of zone 2. Triglochin reaches an isolated peak at 105 cm.
There is a substantial decline in Eucalyptus in the centre of zone 3. However it increases somewhat towards the sediment surface. Callitris follows an opposite trend while Casuarina is reciprocal with Callitris. Zone 3 is distinguished by pollen of shrub taxa becoming either more consistently present than in other zones or increasing in proportion towards the top of the profile. These include Dodonaea, Monotoca, Pomaderris, Leptospermum, Melaleuca and Sprengelia. Of the non-woody taxa only Compositae (Tubuliflorae), Poaceae, Cyperaceae and Restionaceae show any marked changes in zone 3. Compositae (Tubuliflorae) increases slighth' towards the top of the zone while Poaceae and Cyperaceae show large increases in the surface sample after maintaining values little different from those in zone 2. Restionaceae shows an isolated peak at the base of the zone but rapidly returns to the low values representative of the majority of the profile. Exotic taxa and Compositae (Liguliflorae) occur in the topmost samples.
The carbonized particle curve shows wide fluctuations (Fig. 3) with peaks in zone 1 at 165 cm, and in zone 2 at 145 and 105 cm. The curve rises to the top of zone 2 to peak at 65 cm in zone 3. Thereafter it falls, then rises to a peak at 20 cm and falls to its lowest value at the surface. The charcoal peaks do not correspond with any sedimentary changes. The major correspondence is between the high pollen content of the sediments and the high charcoal values at 65 cm just below what seems to be a hiatus in deposition.
DISCUSSION
Holocene vegetation of southeastern Australia
In southeastern Australia there are a number of sites which cover the late glacial to Holocene (e.g. Hope, 1978; Macphail & Colhoun, 1985; Colhoun & van der Geer, 1986; D'Costa et al., 1989; Edney, Kershaw & De Deckker, 1990 ). The general consensus, based on information from these sites, is that steppe vegetation was widespread over southern Australia prior to the Holocene and that it was replaced by sclerophyll forest between 15 000 and 10000 BP (Markgraf et aL, 1992) . In general this replacement was by IIOOOBP (e.g. D 'Costa et aL, 1989) . From the low pollen content of the sediments and the unusually high values of composites (especially the Liguliflorae type) and chenopods in the MPS profile it can be suggested that the steppe vegetation may have lasted longer on the eastern side of Flinders Island than in most other places. Middle Patriarch Swamp is on the lee side of the central north-south mountain range of the island in relation to westerly winds, and during lower sealevel would have been in a rainshadow. The fact that eucalypt pollen is the most abundant taxon at this time emphasizes that either some scrub was present as well, perhaps in sheltered areas away from the eastern plain, or pollen came from eucalypts on wetter sites, on the then exposed plains, to the west.
By about 9000 BP the MPS depression began to contain water, at least intermittently, and the available evidence indicates that more permanent water with abundant aquatic macrophytes such as Myriophyllum did not occur until about 6000 BP when sea level would have completed the formation of the islands of the Furneaux Group. In part the permanent lake could have been due to the water table rising as the sea lev el rose. This correlates well with evidence of similar swamp or lake formation along the coast of Victoria between 7000 and 5000 BP (e.g. Ladd 1979 a; Hooley, Southern & Kershaw, 1980; Head, 1983) .
Outside the swamp, probably by 9000 BP, eucalypt domination of the vegetation became more extensive than before, as indicated by the rise in both pollen content of the sediments and eucalypt percentage values. The understorey may have supported grasses and shrubs such as Banksia and Melaleuca.
Casuarina ow Flinders Island and in southern Atistralia
Eucalypt rather than Casuarina domination of the pollen records for the early Holocene on Flinders Island is in contrast to some sites in southern .\NP 122 Victoria. Kershaw (1984) suggested that the early part of the Holocene was marked by the regional importance of Casuarina forests and woodlands, although the figure he used to summarize this conclusion showed Casuarina important only on the western plains of Victoria and at coastal sites. A site at Lashmar Lagoon in South Australia has Casuarina dominant from 7000 to about 4000 yr ago (Singh, Kershaw & Clark, 1981) and Casuarina pollen is also more prevalent than Eucalyptus until about 7400 BP at Tower Hill (D'Costa et al., 1989) and Lake Wangoom (Edney et al., 1990) . However many other sites, including Breadalbane, NSW (Dodson, 1986) , Mt Kosciusko (Martin, 1986) , Lake George (Singh & Geissler, 1985) Wilson's Promontory (Ladd, 1979a) , highland eastern Victoria (Ladd, 1979ft) and Tasmanian sites. Hunter Island (Hope, 1978) , Tarraleah (Macphail, 1984) and Pulbeena Swamp (Colhoun, van der Geer & Mook, 1982) , do not showany particular importance of Casuarina pollen at the time. The MPS diagram is in accord with these more eastern and southern sites, with Eucalyptus being more abundant and clearly the more important forest or woodland dominant until about 1000 yr ago. It seems that the early Holocene importance of Casuarina is restricted to the volcanic plams and coastal southern Australia. This was probably due to an interaction of edaphic and climatic factors.
From the present-day remnants of native vegetation on the basalt plains of western Victoria and eastern South Australia it seems that these areas once supported vegetation in which Casuarina stricta was important, while Pleistocene calcarenite more frequently supports C. stricta than the generally calcifuge eucalypts. Other edaphic factors important for C. stricta include rocky or excessively clayey soils (Ladd, 1989) .
In the early Holocene calcareous soils are likely to have been more widespread in southern Australia than they are now. The periods for several thousand years prior to and after the glacial maximum (put at about 18000 BP in Australia, Markgraf et al., 1992) were times of extensive erosion and reworking of the landscape, as is shown by the evidence of truncated soil profiles in southern Tasmania (Sigleo & Colhoun, 1982) , deposition of source bordering sand dunes (Bowler 1967 ) and mobility of the inland dune fields (Bowler et al., 1976) . In this generally erosive phase it is likely that calcareous dune limestones, which are widespread along the coast of Victoria, were denuded of earlier developed topsoil to expose the calcareous basement. In the drier parts of Victoria today basalt soils are still alkaline. Leeper (1964, Figs 6, 7) has pointed out a close correlation between the distribution of alkaline soils, with calcareous subsoils, and low rainfall (less than 380 mm per annum). During the early Holocene Casuarina stricta rather than eucalypts may have been favoured at many sites until soil formation had progressed under the increasingly pluvial early Holocene climate, when eucalypts would become more abundant as more acid soils developed. Macphail (1980) proposed that soil leaching in Tasmania was a factor possibly influencing vegetation change in the early Holocene and this may also have been important on the southeastern mainland.
The prominence of Casuarina at some of the sites in southern Victoria lasted for several thousand years and most of these records come from sites in the basalt plains. Soils derived from the basalt have a high clay content and in the present climate some areas of the plains lack trees completely. This is considered to be due to a complex of factors, among which is the high water deficit which develops in the soils in the summer. It is likely that this characteristic of the soil was important in the early Holocene during the time steppe vegetation was being replaced by woodland and forest. Markgraf et al. (1992) suggested that temperature ameliorated more rapidly than moisture after the last glaciation leading to effectively drier conditions than would otherwise be expected in some of the drier areas of Australia. They further suggested that maximum levels of effective moisture were not reached until 8000 BP, SO that before this time the coincidence of clay soils on the basalt plains, with somewhat drier conditions than present, favoured the more drought tolerant casuarinas over eucalpyts.
At MPS shallowing of the lake continued until about 940 BP when heath vegetation occupied the site. The present swamp vegetation is predominantly herbaceous with only scattered low shrubs, so the heath must have disappeared recently, possibly as the result of drainage and fires associated with clearing in the general area. This is supported by peaks of sedge and grass pollen in the surface sample and charcoal values in the samples at 10 and 20 cm. Outside the swamp after 940 BP Callitris seems to have replaced Eucalyptus to some extent until near to the present time. This may have been due to drier conditions than previously, which is also supported by the rise in Casuarina pollen at the base of MPS 3.
Callitris on Flinders Island
Callitris rhomboidea is a small tree of sporadic occurrence throughout the Furneaux group, although it may be locally dominant over heath. It also occurs in the dry eastern part of Tasmania, the Grampians area and east coast of Victoria and along the southern coast of the New South Wales. At the time of flrst white contact, at least on Cape Barren Island to the south of Flinders Island, the size of the trees was great enough to warrant a comment by Matthew Flinders (presumably about Callitris): 'This island also produces flr, of a size sufficiently large for topmasts of vessels of two hundred tons ' (in Fowler, 1980 ). Biologically Callitris is very different from eucalypts. Unlike the Flinders Island eucalypts C rhomboidea is very Rre-sensitive, and, although it may regenerate prolifically from seed following a fire it is likely to be favoured by long intervals between fires. In addition most Callitris species are considered to be more drought resistant than eucalypts (e.g. Attiwell & Clayton-Greene, 1984) .
Since white contact the frequency of the species in the vegetation of the Furneaux group has declined, most probably due to increased fire frequency and logging. This is reflected in the fall in Callitris pollen values in the top two samples. From observations associated with botanical surveys on the Furneaux islands S. Harris (personal communication) suggests that Callitris rhomboidea tends to be eliminated first from the frequently burnt islands followed by eucalypts and finally, with difficulty, Casuarina stricta.
Few other pollen studies in southern Australia focus on the last 1000 yr. However, Dodson (1974) noted that from 1300 BP the climate in the western district of Victoria was drier than it had been for the previous 700 yr, which is in agreement with the Flinders Island interpretation.
Fire history on Flinders Island and its relevance to southeastern Australia
Flinders Island was chosen as a study area in order to see if there were any changes in vegetation or fire regime (as deduced from charcoal in sediments) from the time when Aborigines were present on the island (before 4700 BP) to when they were absent. That Aborigines were using fire on Flinders Island may be deduced from the coincidence of artefacts and charcoal in palaeosols dated between 7300 and 6000 BP on the western and northern coast of the island. However disappearance of people from the island by 4700 BP (Sim, 1991) does not seem to have led to any major vegetation change. Fires still occurred and most Flinders Island vegetation is well adapted to fire. In Australia fire frequency influences the boundary between closed forest and other vegetation types and the specific composition of sclerophyll communities (Fox & Fox, 1986) . However it is usually climate, mediated through edaphic factors which has the major infiuence over vegetation pattern (e.g. Specht, 1981; Bowman & Minchin, 1987) . Some workers have considered that Aboriginal firing practices had a large effect on post glacial and late Quaternary vegetation in Australia (e.g. Singh & Geissler, 1985; Macphail & Colhoun, 1985) . However recent reviews of the impact of Aboriginals on Australian vegetation derived from pollen and charcoal records (Ladd, 1988; Head, 1989) have been more cautious about interpretations of causal relations between fire and vegetation.
The Killiecrankie Swamp record shows a clear relationship between charcoal and pollen changes. This is presumably because the swamp is small and fires burnt across the swamp surface leaving a clear charcoal signature. In addition it seems that the coincidence of fires and clearing as occurs after Furopean agricultural development leads to a particularly clear charcoal signal, e.g. Lake George, Lynch's Crater (Singh et al., 1981 ), Tower Hill (D'Costa et al., 1989 . This is also supported by evidence from England from earlier times where charcoal increases in the late post-glacial, at widely separated sites, are correlated with anthropogenic land clearance (Bennett, Simonson & Peglar, 1990 ).
The MPS record shows evidence of fires but is less clear cut. The changes on MPS over time have meant that the charcoal has been delivered to the sediments in different ways. Early in the sequence, because the lake probably only intermittently contained water, charcoal may have come from plants burnt on or near to the site. Later during the deeper water phase charcoal could only have come from airfall or been washed in from the edges of the lake. In the flat sandy landscape in which the lake lies inwash charcoal is only likely to come from burnt lake-edge plants, not from further away. By about 1000 yr ago non-aquatic plants were growing on the site, and that fire burnt over the swamp is shown by the very high charcoal values in the sediments between 70 and 55 cm. Thus the charcoal record from the site is not just the result of the fires themselves but of whether they were local or regional.
The complexity associated with the incorporation of charcoal in sediments has been summarized by Clark (1983) . However the complexity involved in interpreting a charcoal record in terms of what it signifies in landscape terms is rarely acknowledged in Australian palynology. Bennett et al. (1990) describe how similar charcoal signatures in sediments could come from different burning regimes in England, namely local cooking fires versus woodland clearance fires. However nothing like this has been attempted in Australia. In the late Quaternary of Australia, just as in Fngland, there will be charcoal derived from cooking fires and from local or more widespread (= landscape) fires. There may be sites at which it is possible to distinguish these different types of fires. Pollen diagrams from Tower Hill (D'Costa et al., 1989) give a tantalizing suggestion that something like this could be achieved with closely adjacent sites. In that study charcoal records from a small swamp with limited catchment were quite different from those, over a similar time span, from an adjacent larger lake. However it will still be very diflicult to tell the difference between fires which are natural and burning caused by humans.
This study has shown that sedimentary records from sites on Flinders Island can be used to reconstruct past patterns of firing and vegetation on the island, but that it is necessary to have careful regard for the type of site being examined and the ways in which the sedimentary record is built up. Tbe island is ideally, and perhaps uniquely placed to provide baseline information on fire regimes in southern Australian sclerophyll vegetation unaffected by human induced fires. Furtber researcb on tbe large number of closely spaced lakes and swamps on the eastern side of the island could provide a set of pollen and charcoal records to enable deciphering tbe pattern of local and more widespread fires in an area of beatb, scrub and eucalypt woodland wbich is structurally typical of large areas of southeastern Australia.
The important changes in tbe upper half of the Killiecrankie diagram and in tbe top two samples of tbe MPS diagram are due to tbe major vegetation changes which have occurred on Flinders Island in tbe last 200 yr. Fire is strongly implicated in the change at the Killiecrankie site. Clearing for agriculture bas been extensive on the island (see Fig. 1 ) and this together with swamp drainage is tbe most likely cause of the MPS changes in most recent times.
